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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a floating recording head which ensures high 
mass productivity, can be precisely produced in a miniaturized shape and attains high 
recording and transfer rates at a low cost and to provide a disk device and a method for 
producing the head. 

SOLUTION: A semiconductor crystal is grown on the rear end face 3a of a substrate 3 of 
a single crystal of sapphire or the like to form a semiconductor laser oscillation part 2 and 
a slider face 6 comprising an inclined plane 6a, a depression 6b and protrusions 6c is 
formed on the light-emitting face 4 of the laser oscillation part 2 and the undersurface of 
the substrate 3 to produce the objective floating recording head 1. 
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Japanese Publication of Unexamined Patent Application 
No. 2001/319365 (Tokukai 2001-319365) 

A. Relevance of the Above-Identified Document 

This document has relevance to all the claims of the present 
application. 

B. Translation of the Relevant Passages of the Document 

[DETAILED DESCRIPTIONS OF THE PRESENT INVENTION] 
[0038] 

As illustrated in Figure 10(a), a floating recording head in 
accordance with the present embodiment includes a semiconductor 
laser oscillating section 2 provided with a shielding member 1 1 
having an opening 10 integrated on a rear side face 3a of a 
substrate 3 made of an electrically conductive CaN, and further 
includes a thin film magnetic transducer 50 integrated in the 
semiconductor laser oscillating section 2 wherein a slider surface 6 
is formed on its bottom surface. With this structure, the floating 
recording head can scan on a recording medium 7a of an optical 
disk 7 by making a laser beam closer to a magnetic gap, thereby 
permitting an optically assisted magnetic recording onto a magnetic 
recording film or an optical magnetic recording film. 
[0039] 

[0040] 

Figure 1 1(a) shows a relationship between the opening 10 and 
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the magnetic gap 56 in accordance with the sixth embodiment. 
Figure 1 1(a) shows an example wherein the width W of the opening 
10 is selected to be narrower than the length GW of the magnetic 
pole leading section 55a (hereinafter referred to as a gap width). 
With this structure, the portion subjected to rise in temperature of 
the magnetic recording medium can be made narrower than the gap 
width GW. In the magnetic pole leading end section 55a, the 
magnetic field is generally expanded to the surrounding, and the 
recording width is restricted by the resulting leaked magnetic field, 
which makes it difficult to reduce the recording track width. In 
contrast, according to the structure of the present embodiment, by 
the laser beam as determined by the size of the opening 10, the 
recording width can be made narrower, thereby realizing a 
recording at still higher density. 

[0044] • / ... . -f^ ^ 

Figures 11(b) through 11(d) show modified examples of the 
opening 10 and the magnetic gap 56. Figure 11(b) shows the 
arrangement wherein the opening 10 is positioned in ahead of the 
magnetic gap 56 when recording. In this case also, the recording 
mark length is determined by the magnetic gap length GL, and the 
mark width is determined by the width W of the opening 10. 
Therefore, the gap width GW and the length of the opening 10 can 
be set larger than these respectively. With this structure, required 
processing precisions can be reduced. As a result, a relatively 
large opening 10 can be adopted, and the laser beam can be used 
efficiently, thereby permitting a low power laser beam to be adopted. 
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[0046] 



[0047] 

Figures 12(a) through 12(c) show a floating recording head in 
accordance with the seventh embodiment of the present invention. 
Figure 12(a) is a cross sectional view showing essential parts of the 
floating recording head, Figure 12(b) shows the rear end face of the 
floating recording head, and Figure 12(c) shows the bottom surface 
of the floating recording head. The floating recording head 1 in 
accordance with the seventh embodiment basically has the same 
structure as that of the sixth embodiment, and includes the 
semiconductor laser oscillating section 2 integrated on the rear side 
face 3a of the substrate 3, and further includes a thin film magnetic 
transducer 50 integrated * in ' the ■sfemicdhductor laser oscillating 
section 2 wherein the slider surface 6 is formed on its bottom 
surface. However, the floating magnetic head 1 in accordance with 
the present embodiment differs from the sixth embodiment in that 
the transducer 50 for the conventional magnetic head is adopted. 
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